
This is a working document solely for the review and use of the participants
in the National Petroleum Council�s Natural Gas Study.  Data, conclusions,
and recommendations contained herein are preliminary and subject to
substantive change.  This draft material has not been considered by the
National Petroleum Council and is not a report nor advice of the Council.

Balancing Natural Gas Policy –
Fueling the Demands

of a Growing Economy

Volume I
Summary of

Findings and Recommendations

A Report of the
National Petroleum Council

September 25, 2003



TABLE OF CONTENTS

Preface ..............................................................................................  1

Executive Summary ..........................................................................  7

Introduction.....................................................................................  17

Findings ..........................................................................................  23

Recommendations ...........................................................................  71

Appendix A: Request Letter and Description of the NPC ..............  A-1

Appendix B: Study Group Rosters.................................................  B-1

Acronyms and Abbreviations ...................................................... AC-1

Glossary ......................................................................................  GL-1



- 1 -

Preface

STUDY REQUEST

By letter dated March 13, 2002, Secretary of Energy Spencer Abraham requested the
National Petroleum Council (NPC) to undertake a new study on natural gas in the United States
in the 21st Century.  Specifically, the Secretary stated:

Such a study should examine the potential implications of new supplies, new
technologies, new perceptions of risk, and other evolving market conditions that
may affect the potential for natural gas demand, supplies, and delivery through
2025.  It should also provide insights on energy market dynamics, including price
volatility and future fuel choice, and an outlook on the longer-term sustainability
of natural gas supplies.  Of particular interest is the Council’s advice on actions
that can be taken by industry and Government to increase the productivity and
efficiency of North American natural gas markets and to ensure adequate and
reliable supplies of energy for consumers.

In making his request, the Secretary made reference to the 1992 and 1999 NPC natural gas
studies, and noted the considerable changes in natural gas markets since 1999.  These included
“new concerns over national security, a changed near-term outlook for the economy, and
turbulence in energy markets based on perceived risk, price volatility, fuel-switching capabilities,
and the availability of other fuels.”  Further, the Secretary pointed to the projected growth in the
nation’s reliance on natural gas and noted that the future availability of gas supplies could be
affected by “the availability of investment capital and infrastructure, the pace of technology
progress, access to the Nation’s resource base, and new sources of supplies from Alaska, Canada,
liquefied natural gas imports, and unconventional resources.”  (See Appendix A for the complete
text of the Secretary’s request letter.)

STUDY ORGANIZATION

In response to the Secretary’s request, the Council established a Committee on Natural
Gas to undertake a new study on this topic and to supervise the preparation of a draft report for
the Council’s consideration.  The Council also established a Coordinating Subcommittee and
three Task Groups – on Demand, Supply, and Transmission & Distribution – to assist the
Committee in conducting the study.

Bobby S. Shackouls, Chairman, President and Chief Executive Officer, Burlington
Resources Inc., chaired the Committee,1 and Robert G. Card, Under Secretary of Energy,

                                                  
1 William A. Wise, Retired President and Chief Executive Officer, El Paso Energy Corp.,

served as Chair of the Committee until May 16, 2003.
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served as the Committee’s Government Cochair.  Robert B. Catell, Chairman and Chief
Executive Officer, KeySpan Corporation; Lee R. Raymond, Chairman and Chief Executive
Officer, Exxon Mobil Corporation; and Richard D. Kinder, Chairman and Chief Executive
Officer, Kinder Morgan Energy Partners, L.P., served as the Committee’s Vice Chairs of
Demand, Supply, and Transmission & Distribution, respectively.  Jerry J. Langdon, Executive
Vice President and Chief Administrative Officer, Reliant Resources, Inc., chaired the
Coordinating Subcommittee, and Carl Michael Smith, Assistant Secretary, Fossil Energy, U.S.
Department of Energy, served as Government Cochair.

The members of the various study groups were drawn from the NPC members’
organizations as well as from many other industries, non-governmental organizations, and
government organizations.  These study participants represented broad and diverse interests
including large and small producers, transporters, service providers, financers, regulators, local
distribution companies, power generators, and industrial consumers of natural gas.  Appendix B
contains rosters of the study’s Committee, Coordinating Subcommittee, three Task Groups and
their subgroups.  In addition to the participants listed in Appendix B, many more people were
involved in regional and sector-specific workshops in the United States and Canada.

STUDY APPROACH

The study benefited from an unprecedented degree of support, involvement, and
commitment from the gas industry.  The breadth of support was based on growing concerns
about the adequacy of natural gas supplies to meet the continuing strong demand for gas,
particularly in view of the role of gas as an environmentally preferred fuel.  The study addresses
both the short-term and long-term outlooks (through 2025) for North America, defined in this
study as consisting of Canada, Mexico, and the United States.  The reader should recognize that
this is a natural gas study, and not a comprehensive analysis of all energy sources such as oil,
coal, nuclear, and renewables.  However, this study does address and make assumptions
regarding these competing energy sources in order to assess the factors that may influence the
future of natural gas use in North America.  The analytical portion of this study was conducted
over a 12-month period beginning in August 2002 under the auspices of the Coordinating
Subcommittee and three primary Task Groups.

The Demand Task Group developed a comprehensive sector-by-sector demand outlook.
This analysis was done by four subgroups (Electric Power, Industrial, Commercial/Residential,
and Economics/Demographics).  The task of each group was to try to understand the economic
and environmental determinants of gas consumption and to analyze how the various sectors
might respond to different gas price regimes.  The Demand Task Group was composed of
representatives from a broad cross-section of the power industry as well as industrial consumers
from gas-intensive industries.  It drew on expertise from the power industry to develop a broad
understanding of the role of alternative sources for generating electric power based on
renewables, nuclear, coal-fired, oil-fired or hydroelectric generating technology.  It also
conducted an outreach program to draw upon the expertise of power generators and industrial
consumers in both the United States and Canada.
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The Supply Task Group developed a basin-by-basin supply picture, and analyzed
potential new sources of supply such as liquefied natural gas (LNG) and Arctic gas.  The Supply
Task Group worked through five subgroups: Resource, Technology, LNG, Arctic, and
Environmental/Regulatory/Access.  Over 100 people participated.  These people were drawn
from major and independent producers, service companies, consultants, and government
agencies.  These working groups conducted thirteen workshops across the United States and
Canada to assess the potential resources available for exploration and development.  Workshops
were also held to examine the potential impact on gas production from advancing technology.
Particular emphasis was placed on the commercial potential of the technical resource base and
the knowledge gained from analysis of North American production performance history.

The Transmission & Distribution Task Group analyzed existing and potential new
infrastructure.  Their analysis was based on the work of three subgroups (Transmission,
Distribution, and Storage).  Industry participants undertook an extensive review of existing and
planned infrastructure capacity in North America.  Their review emphasized, among other
things, the need to maintain the current infrastructure and to ensure its reliability.  Participants in
the Transmission & Distribution Task Group included representatives from U.S. and Canadian
pipeline, storage, marketing, and local distribution companies as well as from the producing
community, the Federal Energy Regulatory Commission (FERC), and the Energy Information
Administration (EIA).

Separately, two other groups also provided guidance on key issues that crossed the
boundaries of the primary task groups.  An ad hoc financial team looked at capital requirements
and capital formation.  Another team examined the issue of increased gas price volatility.

Due to similarities between the Canadian and U.S. economies and, especially, the highly
interdependent character of trade in natural gas, the evaluation of natural gas supply and demand
in Canada and the United States were completely integrated.  The study included Canadian
participants, and many other participating companies have operations in both the United States
and Canada.  For Mexico, the evaluation of natural gas supply and demand for the internal
market was less detailed, mainly due to time limitations.  Instead, the analysis focused on the net
gas trade balances and their impact on North American markets.

As in the 1992 and 1999 studies, econometric models of North American energy markets
and other analytical tools were used to support the analyses.  Significant computer modeling and
data support were obtained from outside contractors; and an internal NPC study modeling team
was established to take direct responsibility for some of the modeling work.  The Coordinating
Subcommittee and its Task Groups made all decisions on model input data and assumptions,
directed or implemented appropriate modifications to model architecture, and reviewed all
output.  Energy and Environmental Analysis, Inc. (EEA) of Arlington, Virginia, supplied the
principal energy market models used in this study, and supplemental analyses were conducted
with models from Altos Management of Los Altos, California.

The use of these models was designed to give quantified estimates of potential outcomes
of natural gas demand, supply, price and investment over the study time horizon, with a
particular emphasis on illustrating the impacts of policy choices on natural gas markets.  The
results produced by the models are critically dependent on many factors, including the structure
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and architecture of the models, the level of detail of the markets portrayed in the models, the
mathematical algorithms used and, of course, the input assumptions specified by the NPC Study
Task Groups.  As such, the results produced by the models and portrayed in the NPC report
should not be viewed as forecasts or as precise point estimates of any future level of supply,
demand or price. Rather, they should be used as indicators of trends and ranges of likely
outcomes stemming from the particular assumptions made.  In particular, the model results are
indicative of the likely directional impacts of pursuing particular public policy choices relative to
North American natural gas markets.

This study built on the knowledge gained and processes developed in previous NPC
studies, enhanced those processes, created new analytical approaches and tools, and identified
opportunities for improvement in future studies.  Specific improvements included the following
elements developed by the Supply Task Group:

• A detailed play-based approach to assessment of the North American natural gas resource
base, using regional workshops to bring together industry experts to update existing
assessments.  This was used in two detailed descriptive models, one based on 72
producing regions in the United States and Canada, and the other based on 230 supply
points in the United States, Canada and Mexico.  Both models distinguished between
conventional and nonconventional gas and between proved reserves, reserve growth, and
undiscovered resource.

• Cost of supply curves, including discovery process models, were used to determine the
economically optimal pace of development of North American natural gas resources.

• An extensive analysis of recent production performance history, which clearly identified
basins that are maturing and those where production growth potential remains. This
analysis helped condition the forward-looking assumptions used in the models.

• A model to assess the impact of permitting in areas currently subject to conditions of
approval.

• A first-ever detailed NPC view and analysis of LNG and Arctic gas potential.

The Demand Task Group also achieved significant improvements over previous study
methods.  These improvements include the following:

• Regional power workshops and sector-specific industrial workshops to obtain direct input
on consuming trends and the likely impact of changing gas prices.

•  Ongoing detailed support from the power industry for technology and cost factors
associated with current and future electric power generation.

•  Development of a model of industrial demand focusing on the most gas-intensive
industries and processes.
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RETROSPECTIVES ON 1999 STUDY

In requesting the current study, the Secretary noted that natural gas markets had changed
substantially since the Council's 1999 study.  These changes were the reasons why the 2003
study needed to be a comprehensive analysis of natural gas supply, demand, and infrastructure
issues.  By way of background, the 1999 study was designed to test the capability of the supply
and delivery systems to meet the then-public forecasts of an annual U.S. market demand of 30+
trillion cubic feet (TCF) early in this century.  The approach taken in 1999 was to review the
resource base estimates of the 1992 study and make any needed modifications based on
performance since the publication of that study.  This assessment of the natural gas industry’s
ability to convert the nation’s resource base into available supply also included the first major
analytical attempt to quantify the effects of access restrictions in the United States, and
specifically the Rocky Mountain area.  Numerous government agencies used this work as a
starting point to attempt to inventory various restrictions to development.  This access work has
been further expanded upon in the current study.  Further discussions of the 1999 analyses are
contained in the task group reports.

The 1999 report stated that growing future demands could be met if government would
address several critical factors.  The report envisioned an impending tension between supply and
demand that has since become reality in spite of lower economic growth over the intervening
time period.  On the demand side, government policy at all levels continues to encourage use of
natural gas.  In particular, this has led to large increases in natural gas-fired power generation
capacity.  The 1999 study assumed 144 gigawatts of new capacity through 2015, while the actual
new capacity is expected to be 220 gigawatts by 2005.  On the supply side, limits on access to
resources and other restrictive policies continue to discourage the development of natural gas
supplies.  Examples of this are the 75% reduction in the Minerals Management Service (MMS)
Eastern Gulf Lease Sale 181 and the federal government’s “buying back” of the Destin Dome
leases off the coast of Florida.

The maturity of the resource base in the traditional supply basins in North America is
another significant consideration.  In the four years leading up to the publication of this study,
North America has experienced two periods of sustained high natural gas prices.  Although the
gas-directed rig count did increase significantly between 1999 and 2001, the result was only
minor increases in production.  Even more sobering is the fact that the late 1990s was a time
when weather conditions were milder than normal, masking the growing tension between supply
and demand.

In looking forward, the Council believes that the findings and recommendations of this
study are amply supported by the analyses conducted by the study groups.  Further, the Council
wishes to emphasize the significant challenges facing natural gas markets and to stress the need
for all market participants (consumers, industry, and government) to work cooperatively to
develop the natural gas resources, infrastructure, energy efficiency, and demand flexibility
necessary to sustain the nation’s economic growth and meet environmental goals.






